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POLYCYCLIC AGENTS FOR THE TREATMENT OF RESPIRATORY 

SYNCYTIAL VIRUS INFECTIONS 
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Field of the invention 

The present invention relates to antiviral compounds, methods for their preparation and 
compositions containing them, and use at the compounds and composition in the treatment 
of viral infections. In particular, the invention relates to the use of compounds of formula 
1 for the treatment of respiratory syncytial virus infection. 

Background Art 

is the leading cause of lower respiratory tract infection 
in adults and in young children. In the western world approximately all children have 
been infected by the age of two. In most cases the RSV infections will only cause minor 
upper respiratory illness with symptoms resembling that of the common cold However 
severe infecton with the virus may result in bronchiolitis or pneumonia which may result 
in hospitalization or death. Infants who have been born prematurely or have a pre-existing 
lung disease are a. high risk of severe infection and complications. 

is a member of the order Mononegalirales, which 
consists of the non-segmented negative strand RNA viruses in the Families 
Paramyxoviridae, Rhabdoviridae and Filoviridae. RSV of humans (often termed RSV or 
HRSV) is a member of the Pneumovirus genus of the sub-family Pneumovirinae within 
the Family Paramyxoviridae. Other members of the Pneumovirus genus include viruses 
such as bovine RSV (BRSV), ovine RSV (ORSV) and murine pneumonia virus (MPV) 
amongst others. The sub-family Pneumovirinae also includes the genus Metapnewnovirus 
which contains the recently identified and important human pathogen human 
metapneumovirus. 

In addition to the genome features described above, Family characteristics include a lipid 
envelope containing one or more glycoprotein species considered to be associated with 
attachment and entry of the host cell. Entry is considered to require a process by which 
the viral envelope fuses with the membrane of the host cell. Fusion of infected cells with 
for example, their neighbours, can also result in the formation of fused multinucleate cells 
known as syncytia in some cases. The fusion process is believed to be glycoprotein 
mediated and is a feature shared with diverse enveloped viruses in other taxonomic 
groups. In the case of the Paramyxoviridae viruses of all genera characteristically express 
a fusion glycoprotein (F) which mediates membrane fusion 
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The only drug currently approved for the treatment of severe RSV is the antiviral 
mediation, Virazole, also known as Ribavirin. This agent has a broad spectrum antiviral 
with virustauc efTects, and acts by inhibiting RSV replication. It also improves arterial 
blood oxygenation. Unfortunately, the agent is toxic so that administration of the agent is 
confined to a hospital setting. Its administration is further complicated by the need to 
follow a strict procedural process when administering the agent in order to minimise the 
hkehhood of certain adverse affects. The agent has a number of adverse effects including 
sudden deterioration of respiratory function (bronchiospasm). The efficacy of the agent 
has remained controversial and thus there is a real need to find an alternative agent for the 
treatment of RSV infection. 



15 



A number of agents are known to inhibit RSV. Published patent applications 
WO 01/95910 and WO 02/26228 (Bristol Myers Squib Company), the^ntenfoftZ 
are incorporated by cross reference, describe a number of different types of compounds 
which exhibit anti-RSV activity in their description of the background art. Moreover 
these apphcations describe compounds having antiviral activity against RSV of the 
formula 
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25 



There are also a number of patent specifications that disclose imida20-[2,l-al-isoindole 
derivatives for uses other than treating RSV. US Patent 3,507,863 describes a number of 
polycyclic compounds that have anti-inflammatory and anti-convulsive activity. These 
compounds have the following general structure 
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(CHa)n 



where A is -NH-, -O- or -S-, and n is 1-3. 




where R 3 is selected from various aromatic substituents. 



OC N 



N 



B 




(CHz), 



Formula A 



0 

Formula B 



CH 482,697 (Graf) discloses a number of compounds of the General form,.,* n u 
where R, is -CO-CHR m d • i. _, me general formula B above, 

CHR-NH mS , " hydr ° 8en M alky1 ' and intermediates where R 2 is IcO- 
^hk NH 2 , -CO-CHROH or hydrogen. Likewise US Patent No 3 590 o<n 7T 

-pa™* of the fa* B whe re R 2 i s ^O-CHR-NR-R^SS H,t 
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3, R is H or lower alkyl, R> and R» may be lower alkyl or benzyl or together form a 
pipendinyl or morpholinyl ring. The Graf compounds may have anti-inflammatory uses. 

WO 02/066479 (Banyu Phannaceutical) lists some compounds of the general formula B, 
5 where R 2 n ; lower alkyl, -CO-C 2Hj and selected other moieties. It also appears to suggest 
a compound of formula B where the fused phenyl ring has been replaced with pyridyl and 
R 2 is methyl. It is not clear whether all of these compounds have been made The 
compounds are for use in the treatment of high blood pressure and diabetes. 

10 GB 1,038 735 discloses anti-inflammatory compounds of the general formula B, where n 
is l to 3, R 2 is lower alkyl or, for example, an dimethylaminoethyl group. 

Canadian patent application no. 2,108,899 (also see family member WO 92/16207) 
discloses various oxazolo-[2,3-a]-isoindole and imidazo-[2,l-a].isoindole derivatives for 
15 use in anhviral medicaments, particularly for use in the treatment of AIDS and HIV 
There are marked differences between HIV and RSV viruses, the diseases they are 
associated with, and the respective modes of action of the disclosed compounds The 
specificauon generally describes compounds of the structure below where R is C,-C 6 alkyl 
group or C,-C« acyl group, and specifically discloses compounds where R is -COCHj or - 

20 CH3. 




A number of documents disclose compounds of the above formula or substituted forms 

d T°. *T^TJL iS hydK>gen - SeC f ° r CXample * e herbicidal compounds disclosed in US 
25 Patent No's 4,726,838 and 4,846,876. 

Summary of the Invention 

The invention relates to the discovery that certain compounds exhibit favourable anti-RSV 
activity by inhibition of the RSV virus's essential fusion processes. 
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This invention provides for the use of a compound of formula I 
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X 

Formula I 



its salts, and pharmaceutical^ acceptable derivatives thereof in the treatment of 
5 resp. ra tory syncytial virus (RSV) infections, wherein ° f 

Sis^saats: szzssss-. 

^Cftst^^of t™* - C(Y) ° R3 ' " C W«. -C(Y)CH 2 N(R,)R 3) 

ft I n 3 f. ( ° )wR5> Where R > is selected ^ hydrogen C, „ alkv IT 
alkenyl, C 2 ., 2 alkynyl, -(CHWo.C, , cvcloalkvl frw ^ n Vi, , ^ ' 2 ,2 
15 (CH 2 ) ro arvlC, „ alkv /rwV , *° „ yl ' < Cli ^. 7 cycloalkenyl, -(CH 2 ) m aryl, - 

m 2 £? cpTk r S * (CH2)m , ary,C2 -' 2 alkynyl and -<SL 

-0-R<- m i. nT» u 1 2 3 * " C(Y)Rj ' * 3 also ta selec ^ from -S-R 5 and 
0 R5, m , 0-6; R, ,s hydrogen or C M alkyl; R, is c M alkyl, C„ alkenyl C M alkvnT 
C„ eye loalkyl, C«. 7 cycloalkenyl, benzyl, aryl or heterocydyl; w is 0 1 or 2 and Ae 



X and Y are independently selected from O, S and NR. where R< k inn.™ a ., 
selected from hydrogen, lower dkyl, hydroxy aid lower aSty; 

25 Altogether with the atoms to which i, is .Bached, forms an optional* substituted agnatic 

B-C together with the atoms to which thev are ntt»e>i,o^ «. . .. 

heterocyclic ring having from 5 to , ring „1T * *"* " 

30 

inhibition of me vWs fcsion pl^*"** m "* tteMraen ' of w by the 
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The invention also provides novel compounds of formula I, their salts and 
pharmaceutical^ acceptable derivatives thereof. 



Description of Preferred EmhnHim^ntc 

5 hi™ ?r ein ^ temi ,,ar ° matiC " refeK t0 "* rin * S or ri "g s ^ems and aromatic 
heterocyclic nngs or ring systems, as known as heteroaryl or heteroaromatic rings 

As used herein the term "aryl" refers to carbocyclic (non-heterocyclic) aromatic rings or 

rZZTZ 2: " rings r y be mon °- or 

nngs or ring systems are generally composed of 5 to 10 carbon atoms. Examples of 
suitable aryl groups include but are not limited to phenyl biphenvl nanhLT 
tetrahydronaphthyl, and the like. * P *' "W* 1 * 1 * 

15 *** « «— * «* 

The term "heterocyclic" or "heterocyclyP as used herein refers to mono or bicyclic rings 
or ring systems that include one or more heteroatoms selected from N, S and O The rines 
or ring systems generally include 1 to 9 carbon atoms in addition to the heteroatom(s) and 
may be saturated, unsaturated or aromatic (including pseudoaromatic). The term 
pseudoaromatic" refers to a ring system which is not strictly aromatic, but which is 
tabued by means of ^localization of electrons and behaves in a similar manner to 
aromatic rings. Aromatic includes pseudoaromatic ring systems, such as furyl, thienyl and 



35 



Examples of 5-membered monocyclic heterocycles include furyl, thienyl, pyrrolyl H- 
pyrrolyl pyrrolinyl, pyrrolidinyl, oxazolyl, oxadiazolyl, (including 1,2,3 and 124 
oxadiazolyls th azoly,, isoxazolyl, furazanyl. isothiazolyl, pyrazoly, pyrazolLyl 

szSf? r^r • * i^ 20 ^ 1 ' **** (hiciuding ia3 md j a *«™ S 

ZZ V V t ^ 0ly V ,nC,Ud,Dg W and U ' 4 «-*»Wft E ™&* of 6-membered 
monocyclic heterocycles include pyridyl, pyrimidinyl, pyridazinyl, pyranyl, pyrazinyl 

pipendinyl , 1,4-dioxanyl, morpholinyl, 1 ,4-dithianyl, thiomorpholinyl, V^JTS 

S2L , T f ^, heterocycIes «* ^ optionally substituted wi* a broad ange 
of substituents, and preferably with C M alkyl, C „ alkoxy, C 2 . 6 alkenyl, C w alkynyl halo 
hydroxy, mercapto, trifluoromethyl, amino, cyano or mono or dKC.^yl^a ' 

The heterocycle may be fused to a carbocyclic ring such as phenyl, naphthyl, indenyl 
azulenyl, fluorenyl, and anthracenyl. * ' ft 
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Examples of 8, 9 and 10-membered bicyclic heterocycles include IH fUnm?* 
cpyrazoly UN^ indoiyl, isoindolyl, "benzoC,, beSvl" 

inoazoiyi, isoqumolmyl, qumolmyl, quinoxalinyl, uridinyl ourinvl r, n „ rt j; i 
Ufa. Tleae hetoocyclea may be optionally substituted, for example Cl «*k7 C, 

pyridine, pyridines, p^^ py^ Tk^T ? 
mazmes benzoxazolcs, benzothiazolea, benzisoxazolea, benzisoujazolea «ZLi t d 
q— e,_ Ttee hete^ydes can be option.,,, substituted wid^ ^ 
15 *alkyl, C«I«oxy, C»alk=»yl, C^kyny,, Wo> Mroxy> J^J, J^J^ " 
<»nino,cyanoormonoordi(C,.tflky,)amino. tnnuoromeUiy,, 

S UaTS? - . *-^J-™»* «•* <*azo,e, 

25 Examples of unsalurated 6-membered hct«ocyc„c rtags inelude pyridine, pyriSe 
pyn>zme,pyndaaneand,,2,4-triazuie. PynmMine, 

te a preferred embodiment, the heterocyclic ring is an aromatic rina Heteroarvl a™. 
he te «.ic are used herein * refer to this subs e, of heterocycTc rin! Te^ 
30 „ngs me tad. toy,, rhienyl, pyridyl, py™^ „ xffioIyl , £2* 2 

Sffl U^-oxadiazolyll 

More preferebly heteroaryl or neteroammatic fa S e Iecl ed from iaoxazolyl oxazolyl 
mndazoly!, « duadiazolyl. iaothiaxoly, fcrazanyl, triazolyl, pyrid^ pyrtoS ' 
ftnyl pyrazolyl, pyridaziny., Wenyl and aryl fused hetercarenTc riZ ™f aa 
40 benzfurenyl, benzolhiophenvl and l»n m i m ..™i„i gs such 
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£Tt ' em bod^ent, the heterocyclic ring is a non-aromatic ring selected 

from the group consisting of pyrrolidine, imidazoline, 2-imidazolidone 2-pwroUdone 
py^lm-2-one tetrahydrofunn, 1,3-dioxolane, piperidine, tet^ydropy^o^ 
1 ,3-dioxane, 1,4-piperazine, moipholine and thiomorpholine. °xazoiine, 

The heterocyclic ring containing the linker group B-C may be selected from the above 
described heterocyclic rings provided the ring meets the requirement ofcontLg attL 
two nitrogen atoms and excludes aromatic ring systems. training at least 

Unless otherwise defined, the tetm "optionally substituted" as used herein means that a 
group may , n c.ude one or more substituents that do no, interfere with Jbi„IT. c fil 

unprove btndrng^ The group may be substituted with one or more substituents selected 
from halogens, C M alkyl, C„ alkenyl, C» alkynyl, -(CH,).C„ ^oOkTfmTc 
eycloalkenyl. -(CH^aryl, -(CHr), heteroeyelyl, Jjt^OW „ lZ "I ffl w 
-COZ, -CN, -OR, ^HCHr),. 6 .R, -OKCH,), JjR, ^U^m^^cX 
*" -NRCOR', •NRCONRH", •NRC(S)NR , R", -mZ' 

-c(nr)nrr», -crno*. -c ( =no H )nr'R", -conr'R", -cScni-S 

C(-NR)M«>., -Ct^SR", -NR'C(=NCN)SR", -CONRSW -SsS^Ln" 
-SCWR*-, -oCNRCOR, -CW, -rOflOR), ind -NOj; w^f^H, ^ 
an N-hnked amtno acid selected frem th. g^p consisting of alanine, asp^ Z*£ 
actd, gluten™ aetd, glutemine, glycine, pipeco.i, acid, «.amino.buU acid TiZno 
Propanotc acre, and iminodiacetic acid, Z being linked thtough a nitrogen .tomof sTdT 

fit H T° S'.V "J"", a, ° m - ^ M ° h »■ R ' R " ■» independently sTe^ 
fiom H, C„ alkyl, C„ alkenyl, C„ alkynyl, C„ cycloalkyl, C,., cyclottikenvl arvl 
heterocyc yl, C„ alkylaty. abd C M alkylheterocyclyl, wherein tire ^taTJtoS" 
cycloaJk,., cycloalkeny!. aryl, heteroeyelyl, C,. ( alkylaryl or C» alkylnCc7cM mat' 
be optionally substituted with one to six of same or differe^elected^a h^Z 
htfrexy, lower tdky,, lower dkoxy, -CO,H, CP,. CN, phenyl, NH, and -NoZ wtn £ 
tmd R «e atteched to the same nitrogen atom, they may, togemer with tire a om to wWch 
they are atteched, fonn a 5 to 7 membered ninxrgen containing heterocyclic ring 

eycloalkenyl, aryl o r heterocyclyl group, the group may itself be optioruuly substituted 
wrth one to stx of the same or different halogen atoms, hydroxy lower alkvllowS 
atoty. halo^ alkyl (including -CP,), phenyl, benxyl. -CN. -0.0)^^^ 
-NHr, mono or di flower alkyl) amino or -NO,. ^ U mercapto, 
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Examples of optional substituents include halogens C, * alkvl r , „ „ 

Cm alkoxy, C M haloalkyl, -CF 3 , -OH, S,^^' 
1 0 mercapto, C„ alkylcarbonyl and C„ alkoxycarbonyl. ^ ' ( " h ' 

As used herein the term »C M2 alkyl" refers to straight chain or branched saturated 

Ertsri^ from , 1 to 12 carbon atoms - Exam ^ * 

atoms. M Wh ^"P 8 ^8 from I to 6 carbon 

£T1£?J 7 *Z CyC ^ yl " referS t0 n ° n - ar0matic - saturated *■* groups 
q having from 3 to 7 carbon atoms. Examples include cyclopentyl and cyclohexyl. 

htn^ herei n h r IT " a,k ° Xy " refWS t0 8 or b ^ed alkyl group covalently 

bound v* a„ O hnkage and the terms "C, 6 alkoxy" and "lower alkox^ refer Io 2 
groups contammg from one to six carbon atoms, such as methoxy eLxy oroooxv 
isopropoxy, butoxy, t-butoxy and the like. *' V ' pi0p0xy ' 

5 

As used herein the term "C 2 , 2 alkenyl" refers to groups formed from C 2 12 straight chain or 
branched non-cyclic hydrocarbon containing one or more double bonds ££i nS C 

^ Tn d : b ^»> -butenyl, 1, aSlenyU^: 
butenyl, l,3-butad,enyl, 1,4-pentadienyl, 1-pentenyl, 1-hexenyl 3-hexenvl i 
hexadienv. 1 .4-hexarii»nvi »n/i i 7 «i 7 "^wiyi, j nexenyl, 1,3- 



30 hexadienyl, 1 ,4-hexadienyl and 1 , 3, 5-hexatrienyl. 



As used herem the term "C<, cycloalkenyl" refers to non aromatic carbocycles having 4 to 
7 carbon atoms and having one or more double carbon bonds teTrT 
cyclopentenyl, l-methyl-cyclopentenyl cyclohexenT i ? . T ***** 
35 cyclohexadienylandl/cycloheLieny!: ^^-cyclopentad^nyl, 1,3- 

tZH^t £ ^ " C2 " 12 alkynyl " referS t0 C ™ ««# « b ^hed non-cyclic 
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Tta , aryl group and UK alkjrl, alkenyl or alkynyl group may be cfBM ^ sub5tituKd 
Preferably ihearyl group is no, optionally substituted, substituted. 

10 ^ " k> ^ , * lk,!n) " ° r ""W 8"°P is °Pa»»"y substituted and more 

CONRR . Preferably R, R' and R" are independently seleeted from hydrogen or lower 

15 IT herei ° " m " W " " habgen " refm <° *loro, bronro and iodo 



^"'^ ^ °" e or m ° re ° f «• "ydrogeu a*™ on an alky, 

group replaced with halogens. An example includes -CF 3 . 

Particularly prefened compounds of the invention include those compounds where A is a 

aZsl wt °H I" 4 at ° mS SdeCtCd fr ° m C * * ° - S " In «* -ngemem r^dl 

lm att8Ched ^ f0nn 8,1 ar ° matic rh * havin « ^e or six ring 

atoms. When the hnkang atoms are all carbon, the ring fonned is a caihocyclic aromatic 

Z foTd SyStera - ^ ^ at0mS ^ ° ne 0r more of H 0 o sZ th 
nng formed U an aromatic heterocyclic ring. Examples include where the substructure 




30 is:- 
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Preferably ring A is an optionally substituted arvl or r.«. m .„.i • 

phenyl PWidvl nvrld.*™! ; • a- , ^ lK<eroaryl ring, more preferably a 

or pyridTrin, C T^"? ° rpynrin >" ri "6. and most preferably a phenyl 
ato»T * ° Pt,OM " ) ' Subst "" aits N-o*Mes of .he ring „i£,g"„ 

SiZST oil be ■ opti r a " y s " bs,itu,ed • preferab ^ * - — «- 3 

— . of »e *rm due to °^-tb^ SSL-S.'lSttt 
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monocyclic non-aromatic heterocyclic rings that include at least two nitrogen atoms The 
rmg may mclude additional hetero atoms and may be partially unsaturated 

Particularly preferred are compounds in which B-C represents a bivalent link of 1 tn ^ 
atoms. The , ink B-C together with the atoms to which it is attached 2£ a ^Lorlrtc 
heterocychc nng. Examples include where the substructure:- 




T 



N' 



is: 



N 



/ 




» 

«N 




/ 





/ 





N 





NH 







more 



/ / - , 

In a preferred form of the invention, B-C represents -OWCHA- where z « 1 4 
preferably 1 ,2 or 3, more preferably 1 or 2 and most preferably z is 1 

The atoms forming the link B-C may be optionally substituted, preferably by no more than 
3 substrtuents. A broad range of substtuents are possible and include halo Tower alkvi 
hydroxy, lower alkoxy, phenyl and benzyl. ' alkyI ' 

-cSr ° f inVeDti0n inClUdCS 111086 C ° mpoUnds where B-C represents 
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Preferably X is oxygen or sulphur, more preferably X is oxygen. 

In an embodiment of the invention fused rina a «^ ■ 
5 B-C are op.io.ally substituted aub^I? ST.* ^ " 

halogen and C, « alkvl p-imi « T , subst " uen,s nuependently selected from 

opnonal substituted with halo, hydroxy, nitro, -NR*R" (w ne« *. " 7 ' T\ 
seleeted from hydrogen, ,„ wer md ^ " " ldR ^pendently 

heterocyelyl), C,,^. phenyl and -O-R. where R.T7 ,L '2 * ' ^ " 
>5 ,» W c.on. k yl, pheny. « -C.XXyt^d LftSS 'Se'nW ft* ^ 
may ha optional* substituted with ha,o. -CN, -C^ r CoS 

beefed from hydrogen or lower alky,. ta'Xlln cWnt^Z 
^on o^e pheny, Kng, and aubstituenta are Lhed I ZSZZZ £ S 

25 

R, may be phenyl optionally substituted with a substituent selected from halo -Calkvl 
C, 6 ^halo, -C^alkylCN, -OC^alkyl, ^alkylhalo, -OC, XSnh or ' 
«a*yICN -OC w alkylC 3 ,cycloalkyl, -OC,«alkylC 6 H 5 , ^SSSS^S H 

OQfyhalo, -CFj, -OCFj, -MRR" fwhere R< ™A D« ^ ^'^"3, - 

-QH^C^alkyl, -C 6 H 4 haJo and -OC(0)C,. 6 alkyl. ^i- 6 aiKyi, N0 2> -OH, -Crffe 

35 Preferably R, is halophenyl, most preferably 4-chlorophenyI. 

Compounds where R 2 is hydrogen do not form part of the present invention tk 
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Preferably R 2 is not an unsubstituted -C u alkyl or unsubstituted -C(0)-C u alkyl. 

When R 2 is -CH 2 -R 3 , it is preferred that R 3 is ~(CH^ arvl nr -tru ^ u ♦ 
where m is 0 to 3. R 3 may be benzyl f«-n Th ^ 
5 substituted with a broad range of s SJLST ,""1 ^ * 

halo, lower alkyl, hydroxy, loL ^ ^enyf ^ " ^ *"» 

a^ e or^fn? te R3 ' " J" *" Y " * * iS a,S ° P re *™> «* *> « -(CH 2 ) m 

Z !S£52i2 SSrr monocycIic he ~ ° ?9 

group, hydroxy OTlo^aUc>3. ^ ^ ^ * "» 

More preferably R 3 is phenyl, naphthyl, furyl, thienyl, pyrrolyl, H-pyrrolyl pyrrolinyl 

pyrrohd.yl oxazolyl, oxadiazolyl, (including 1,2,3 and l, 2 l \' 0 JZ> 

isoxazolyl, furazanyl, isothiazolyl, pymzoly., pyrazolinyl, pyrazolidTy, i^M 

(including 1,2,3 and 1,3,4 thiadiazolyls), pyridyl, pyrimidinyl, pyridazinyl nyranvl 

STi p ;T 5 S 1 ; 4 " dioxanyI> morphoHnyI ' «2 S 

Zm L r ' J"""* 1H ^^-JPvrazolyl, thieno[2>bJfuryl 
mdolyl, isomdolyl, benzofuranyl, benzothienyl, benzoxazolyl benzothiazolv 
benasoxazoyl, benzisothiazolyl, benzimidazolyl, indazolyl, isoquLiny^ 
qumoxahnyl uridinyl, purinyl, cinnolinyl, phthalazinyl, uina Z oHn7 ' mTS 
benzotnazinyl.naphthyridinylorpteridinyl. qumoxalmyl, 

The heterocyclic ring may be fused to a carbocyclic ring such as phenyl naohthvl 
mdenyl, azulenyl, fluorenyl, and anthracenyl. * ' naphthyl « 

The aryl or heterocyclic may be optionally substituted with a broad range of substituents 

^ "T, 3lky1, Cm ^ C - alken *> C - alkynyl hLo ^roxy 
mercapto, tnfluoromethyl, amino, nitro, cyano and mono or di(C,Sikyl) amino Th^ 
subsutuents also include phenyl, benzyl and heterocyclyl. ^ 

Most preferably R 3 is selected from phenyl, foryl, thienyl, pyridyl, oxazolyl thiazolvl 

EL to T 3 y 4 th iso r! yl ; isothiazoIyI * iaSTTS 

b^^ «aiyl, 
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mdependently selected from Mroge „ or loww a|ky| M<)re 



^ f 2 1 T'.' J ' S r fBred f ° r * * " e h),dro ^ and R, to be -(CH,)„ aryl or 
KCFW. he teroaryl. Preferab , v m fa 0 to 2. more ferlb , „ WWat£ 

10 tocro^l ™g ltaIls be option^ ^u,^ ^ , 

Prefers subatttuent* include halo, lower alkyl, hydmxy, lower alkoxy 1 phenyf 

. / ^rr fe T l OTbodta<!ra of *» ta ™»« are those compounds where Rj fa -COR, 
and fused ring A contains at least one ring nitrogen atom. 

When the invention relates to compounds of formula I per se, it fa prefetred that when R, 
" TST?? , J ,ta * X " °' A ^ "» fc *- * ^< fa ZZZZ an 
<^Tyl " g B "° " ■ CH!CH - R! " m C « a^Tor 

10 

B will be appteciated that compound of formula I and some derivatives thereof may have 

5 T ' v J° 8 ^ isomCTS "V °* aepamted convemionall, by 

mTTr^rf " - "? * ra ° IVin8 * geM - ^ UMU isomers 

may be pmpared by asymmetne synthesis using chiral intermediates. Where the 

compound has a, leas, one carbon-carbon double bond, fe may occur h I atjlfol 
and all tsomenc fonns of the compounds being included in the pmsent invenhoa 

) the compound of fonmd. I am prefembly phtum^enttoUly acceptable, but it 

W.U be appreciated tha, non-ptarmaceutically acceptable sulfa also fell within toe sine of 



-ta-fcTT . Tf*" *"**■ Pnannaceutically accepable 

esters, prodrugs, solvates and hydrates, and pharmaceutical^ acceptable addfflon sate of 
the compounds or toe derivatives. PtarmaceuticaUy accepfab.e derivan™ taU 

winch, upon admnnatrafon to a subject, fa capable of praviding (directiyor tadirecflri I 
compound of formula I or an antivimlly active metabolite o, residue thereof 
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The pharmaceutical^ acceptable salts include acid addition salts, base addition salts salt, 

ffsrsc & t r tirt sa,ts of — ^ «^ 

■ J— cal, a^HnoZ- 0^1° rS^TlT * 
hydrochloric hydrobromic, sulfuric, phosphoric, methanesulfonic, toluene uW onk 

^r»j^-*ss: star 

ammonium and alkylammoniur, Also, basic mtrogen-contai in" ^ZpTm'T 
quaten.sed w.th such agents as lower alkyl halides, such as methyl, etnyl, proband 

iTottr ^ T des "t iodides; dia,kyi su,fetes uke » - 

and others. The salts may be made in a known manner, for example by treating the 
compound with an appropriate acid or base in the presence of a suitable solvent 

The compounds of the invention may be in crystalline form or as solvates (e R hydrates, 
and .intended that both forms be within the scope of the present invent^ £?2 

of * St f hi0metry f0med by a S ° Iute * *» -en ioH 

bZZ IT!. ^ 8 S ° IVent SUGh S ° IventS shou,d not int ^e with tie 
S;2l f * e S ° lvcnte -V be, by way of example, water, ethanol or 

acetic acid. Methods of solvation are generally known within the art. 

a?eVoT e 2r drU8n *? T d ^ hS SCnSe and ™™P**es those derivatives that 

ZnZto " V "° !° th V° mP ° UndS ° f inVenti0n - Such d ™«™ would readily 
occur to those skilled in the art, and include, for example, compounds where a free 

1 EST p " T^ d int ° M CSter derivative * a nitrogen atom is converted to 

forld £ P " °l 6Ster inC,Ude a,kyl eStere * P hos P h «* -ters and To se 

formed from ammo acids, preferably valine. Any compound that is a prodrug of a 

compound of the invention is within the scope and spirit of the invention. Con^ntional 

procedures for the preparation of suitable prodrugs according to the inv^ £ 

described in text books, such as "Design of Prodrugs" Ed. H. Bundgaard, E™,985 

The term "pharmaceutically acceptable ester" includes biologically acceotable ester, of 
compound of the invention such as sulphonic, phosphonic and faZyS^^ 

Thus, in another aspect of the invention, there is provided a prodrug or pharmaceutical 
acceptable ester of a compound of formula I. pnarmaceutically 
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Unless otherwise specified the terms "treat mont* ™ «*~-- » - , 

In further aspect of the present invention, there is provided the «. «f . , 
.0 M I, fa salts orpharmaceuucally accept, dJK££ * ZSS o 
• ntedrcamen. for the treatment (therapeutic or prophylactic) ofRSV Wcc^ 

In another aspect of the invention, there is provided a method of treatint, RSV bv 
adtntntstration of a compound of fomula I mcludtaa ?f . ^ 

15 ptarmaceuucally accept salts, or derivative* ^ ^ * ofZTTor a 
= tto» containing a, ieast one compound of fomj ,, , 0 \ ^tnted ,o 

riferfTZI? !f T S adn,iniste ' i »8 <» "M tnammal a therapeutically 

TT ° r ° f *" » fo ™»»tioned compounds of fomula I or 
phatmaceuttcally acceptable derivatives thereof ' 

Although the invention has been described with reference to treating RSV and in 
30 particularly ^human RSV, it will be appreciated that the invention ma, 2 bememltma 
teeatment of other viruses of me sub-famUy P„eu mmlrl „ m , more part Zl to, 



35 In a further fonn of the invention there is provided a orocess for th~ a .• * 



40 rlT It "tf * . e ' ! ' Kra, Pr0CeSS fcr of compounds of fotmul. in 

40 Compounds of formu.. In are intermediates, similar to formula I but where™ * K 
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H°Genl d , S f iTf !U * ™ appr0priate startin * mate ^ls of formula 

H. General methods for the preparation of 2-(a ro yl)benzoic acids and 3-(aroyI)pyridineS 

36, 4052-4060 and Natsugan, H. et.al, J. Med. Chem. 1995, 38, 3106-3120. 



Scheme 1 




+ H 2 N-B-C-NH 2 TsQ H 



toluene 




Formula II 



Formula III 



In general one equivalent of an appropriate keto-acid of fonnula II is reacted with 
approxunatelyS equivalents of an appropriate diamine of the general fonnula H 2 N-B-C- 

2 n 6 Tr ,S ^ *** ^ iD 30 ^ SOlvent « such ** tolu «* or xylene, 
with a Dean-Stark apparatus for 3-10 h. A catalyst, such as an acid tosylate, can be used 

After ths tune the reaction is allowed to cool and the product filtered and recrystaUised 

from an approbate solvent. If no precipitate forms the solvent is evaporated in-vacuo 

amdfce residue recrystaUised or purified using flash chromatography or preparative 

4 C 058^ t 'Ttc 111 ^ 3180 * Pr0dUCCd * *• d «^bed in US 

t , f I ^7 ' TS " Ct ' a1 ' J ' 0rg - Chem - 1967 « 32 ' 2180 - 21 M ^ Houlihan, W J 

obtated h ?r 19?5 ' I8 ' 182 - 185 ' ^ (n ° VeI) C ° mp0Unds of fo ™* I lyt' 
obtamed by acylating compounds of fonnula III as described in Scheme 2. 

Scheme 2 



25 




Formula III 



Cl 



A 




Formula 1 
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In one me hod, two equivalents of diisopropylethylamine or triethylamine are added to 
one equivalent of a compound of formula III in THF at 0°C. An acid chloride or other 
acylatmg agent, is added to the mixture and the reaction monitored by HPLC When the 
reaction ,s complete the reaction is quenched with water and the product extracted into a 
suitable organic soh/ent and worked up according to standard methods. Similar acylation 
may also be earned out by reacting one equivalent of the compound of formula IU wfth 
one equivalent of the appropriate acid chloride in xylene at 120»C for l-24h. The reaction 

wTZl 7 "* * Pr ° dUCt iS ° ,ated A,tCmativdy » C01 ~ of ^rmula in 
may be ^ated with approximately 2.2 equivalents of an appropriate acid chloride or 

anhydride in pyridine at approximately -5»C. The mixture is allowed to arm to room 
temperature and after stirring for 2-24h the product is isolated by standard method? 

te^lTf h X **** thC aPPIOpriate C ° mp0Und of fo ™^ m W ith 

the appropriate carboxyhc acid (3 equivalents), TFFH (3.3 equivalents) and DIEA (3 3 

equivalent,) in DMF and heating to 45°C for approximately 14 days. After this time the 
product is isolated by standard methods. 

C ° mP0UndS ° f F0m,U,a 1 « b6St 0b,ained «*« ^able 
N-subsh^ted diamines. These may be prepared by known methods for example that 

described by Kruse L.I., et. al, J. Med. Chem. 1 990, 33, 78 1 -789. 




+ R 2 HN-B-C-NH 2 




In which R 2 is -CHR 3 or -S^R,, as earlier defined in the 



summary of the invention. 



Hence, the appropriate keto-acid (2 equivalents) and N-substituted diamine (1 equivalent) 
m cWorobenzene, toluene or xylene are placed in a flask equipped with a stirrer and De J 
Stark water separator and heated at reflux until no further water is seen to separate (l-8h) 
The solvent is then removed by distillation and the residue cooled. The residue an be 
purified using standard methods. 

30 Compounds of Formula I where R 2 is a urea or thiourea are prepared using the following 



One ^equivalent of the appropriate compound of formula III is reacted with one equivalent 
of the appropriate isocyanate or isothiocyanate in THF or xylene at a temperature ranging 



WO 2(105/1(61513 



PCT/AU2O04/0018JO 



-20- 



10 



15 



20 



25 



30 



from 20-120-c for l-24h. The reaction is then allowed to cool and the product filtered 
washed and generally recrystallised from an appropriate solvent. If no precipitate is 
formed the product can be purified using standard chromatographic methods. 

Other compounds of formula I can be prepared by the addition, removal or modification of 
existing subst.tuents. This could be achieved by using standard techniques for functional 
group inter-conversion, well known in the industry such as those described in 
Comprehensive organic transformations: a guide to functional group preparations by 
Larock R C, New York, VCH Publishers, Inc. 1 989. 

Examples of functional group inter-conversions are: -C(0)NR'R" from -C0 2 CH 3 by 
heating with or without catalytic metal cyanide, e.g. NaCN, and HNRR" in CH 3 OH- - 
OC( 0 )R from -OH with e.g., C1C(0)R in pyridine; -NC(S)NRR" from -NHR with an 
alkyhsothiocyanate or thiocyanic acid; -NRC(0)OR' from -NHR with alkyl 
chlorofomute; -NRC(0)NRR' from -NHR by treatment with an isocyanate e g 

^x^i°^ =C=0; - NRC „ (0 > R * from ^ * *«*nent with C1C(0)R' in pyridine^ - 
C(=NR)NRR from -C(NR'R )SR with H 3 NR*OAc by heating in alcohol; -C(NR«R»)SR 
from -C(S)NRR" with R-I in an inert solvent, e.g. acetone; -C(S)NR , R» (where R' or R" is 
not hydrogen) from -C(S)NH 2 with HNR'R"; -C(=NCN>NR'R" from -C(=NR-R">SR 
with NH 2 CN by heating in anhydrous alcohol, alternatively from -C(=NH)-NR'R" by 
treatment with BrCN and NaOEt in EtOH; -NR-C(=NCN)SR from -NHR' by treatment 
with (RS)2C=NCN; -NR«S0 2 R from -NHR' by treatment with CISC^R by heating in 
pyridine; -NR'C(S)R from -NR'C(0)R by treatment with Lawesson's reagent [2,4-bis(4- 
methoxyphenylj-l^^^-dithiadiphosphetane^^-disulfide]; -NRSOjCFj from -NHR with 
triflic anhydride and base, -CH(NH 2 )CHO from -CH(NH 2 )C(0)OR' with NafHg) and 
HCI/EtOH; -CH 2 C(0)OH from -C(0)OH by treatment with SOCl 2 then CH 2 N 2 then 
WJAfyO; -C(0)OH from -CH 2 C(0PCH 3 by treatment with PhMgX/HX then acetic 
anhydride then CrO,; R-OC(0)R- from RC(0)R' by R"C0 3 H; -CCH 2 OH from -C(0)OR' 
with Na / R'OH; -CHCH 2 from -CH 2 CH 2 OH by the Chugaev reaction; -NH 2 from - 
C(0)OH by the Curtius reaction; -NH 2 from -C(0)NHOH with TsCl/base then H 2 0- - 
CHC(0)CHR from -CHCHOHCHR by using the Dess-Martin Periodinane regent or Cr0 3 
/ aqH 2 S0 4 / acetone; -QHjCHO from -C 6 H 5 CH 3 with CrOzCfe; -CHO from -CN with 
SnClj / HC1; -CN from -C(0)NHR with PC1 5 ; -CH 2 R from -C(0)R with N 2 H4 / KOH. 

During the reactions a number of the moieties may need to be protected Suitable 
protecting groups are well known in industry and have been described in many references 
such as Protecting Groups in Organic Synthesis, Greene T W, Wiley-Interscience, New 
York, 1981. 
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The abbreviations that may be used herein, including in Schemes I II and 
section are as follows unless indicated otherwise: ' exper,mental 

dichloromethane 

diisopiopyJethylamine 

dimethylfonnamide 
ethy] 

ethyl acetate 
methyl 

methyl alcohol 
mass spectrometry 
nuclear magnetic resonance 
phenyl 

high performance liquid chromatography 
triethylamine 

Trifluoroacetic acid 

Tosyl chloride 
Toluenesulphonic acid 





DCM: 


c 

J 


DIEA: 




DMF; 




Et: 




EtOAc: 




Me: 


10 


MeOH: 




MS: 




NMR: 




Ph: 




HPLC: 


15 


TEA: 




TFA: 




TFFH: 




THF: 




TsCI: 


20 


TsOH: 
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to give a capsule in which the active ineredient < Jh „ -.v ! Mmer ' 
loaded by the ereapsutaion earner ' " W,tl,0U, 0,her """^ is 

As will be readily appreciated by those skilled in the art. the m..c „f .a ■ ■ 
the nature of toe phasmaceudcally acceptable c^m ^Z < *"? , " m '™"> -* 
condidon and toe animal to be treated. It is believedlTL f , ° f *" 

or delivery syatont. and route of Z£ZZ ^ *** 

— * *e art. b toe preparahon of any SSCZS5^T 
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should be taken to ensure that the activity of the compound is not destroyed in the process 
and that the compound is able to reach its site of action without being toZlTtoZZ 
circumstances it may be necessarv t„ „„,„. .v. j. """oyeo. in some 

such as for m™™*, "„ ^ *? P . roleC1 "* """P 01 "'' by means known in the art, 

i I? ,Tl k T t' ^^'ion. Similarly the route of administration chosen 

> should be such that the compound reaches its site of action. 

The phannaceutical compositions or formulations mclude those suitable for oral rectal 
nastl, ro P ,cd (mc.uding bucoa. and sub-lingual). vagi™l or parenterel incSg 
mtitmtmcuar. subcutaneous and intravenous) adroimstiation or in a form mEZZ 

uHuZw fOT ^ M MSa ' or by inhdation or 

Tte compounds of fte invemion, together with a conventional adjuvant, earner, or diluen, 

ZJJT H *T, *" fMm ° f «** composition and unit dosage, 

thereof, and tn such fonn may be employed as solids, such as tablets or filled capsute^ 
h mds such as solution, suspensions, croutons, eHxiro, or eapsu.es fflled with ZZ" 

t ^ , m ^ ° f ■"»**' «h»roistn,tio„ ; or in ft. fojof 

stenle mjeclable solutions for parenteral (Including subcutaneous) use. 

^IJ^T"^ C0n,p0siti0M and "°»8e fonna thereof may comprise 
conventional mgredtent, ro conventional proportions, with or without addition* aotivt 

S^?*" T • • f "* ■* d0Mge fon,,s -» ■* «**• -EE 

amount of the active tngredtent oommensur.ro with foe intended daily dosage rang, to be 
«nployed o Populations gaining ten (,„) uulligrems of active fogredLTmore 

re^L! ,T """^ (100 > P« ""let, are accordingly suifoWe 

representative unit dosage forms. «*«>uib 

^ compounds of the present invention can be administrated in a wide variety of oral and 
parcnteral dosage forms It will be obvious to those skilled in the art that the following 
dosage forms may comprise, as the active component, either a compound of the invention 
or a pharmaceutical^ acceptable salt of a compound of the invention. 

For preparing pharmaceutical compositions from the compounds of the present invention 
Pharmaceutical acceptable earners can be either solid or hquid So Hd taSlSS 
mclude powders, tablets, pills, capsules, cachets, suppositories, and 

t n^ Z£F Tt M m ° re SUbStanCCS WUch ^ also act - Curing 
agente, solubihsers, lubricants, suspending agents, binders, preservatives tablet 

disintegrating agents, or an encapsulating material. 



1 
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In powders, the carrier is a finelv divided cnUH <k.« :„ • 

active component. * " a 8 miXture with the fil *>y divided 

The powders and tablets preferably contain fmm 

the active compound JtoWe^nri^ *° Ut SeVenty pCrCent of 

, sssss: ^i5r~= 

"preparation" is intended to include the fonnulation of L a t ^ 

encapsulating material as carrier providing a ZlTwhtht T C ° mPOUnd WiA 

or without carriers, is surrounded by ^^^1 ' ^ 

Similarly, cachets and lozenges w Df L " T"" ^ * 

15 and lozenges can be used as solid fo^bie^ " * 

For preparing suppositories, a low melting wax, such as admixture of fatty acid glycerides 
or cocoa butter, is first melted and the active component is di«W h prides 
therein as bv stirrina tk« w L component is dispersed homogeneously 

20 Zh m f^?' tCn hom °g eno "S fixture is then poured into convenient 

20 sized moulds, allowed to cool, and thereby to solidify. convenient 

Foimulations suitable for vaginal administration may be presented as ne SS ari« t,™ 
c^ns, gels, pastes, foams or sprays containing in addition t Z ^S-S 
earners as are known in the art to be appropriate. »ngreoient such 



25 



Liquid form preparations include solutions, suspensions, and emulsions for ex^n.. 
water or water-propylene glycol solutions. For example p JentemMnie^o^ T 5 
Preparations can be formulated as solutions in aqueous p-UZT^'SSSL " 

acceptab^r ~ It^l"^ * « "*—«-* 



35 



40 



accept such as «, «. crgan^™ 
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nTC^Zt^T^ * —- - • -» vehicie, 

-lotions. r* M £JZ!££Z£Z!'JZZ m ^ injec,able 

be preserved .gains, oxidation and ft. iSS^S* ^ " 4 "*> 
bacteria or ftngi. comaminating action of microorganisms such as 

' tffte ^ ? may - de,ennine apiTO '» iatt *-**» ^ the compounds 
of the present invention using conventional approaches Identification „f IZ -j 
ranges and suitable excipients for exmmL Z- -a . Men " Ilc4t,0n of Preferred pH 

»d TsuS a, ' 8 ^ " " K ' hi0,,iM » 

oTrcl^rf" r"""" 1 fOT *• " ,jeC,,b,e « «*— ■* contain 

any 01 me conventional solvent or carrier <sv«tPmc ~ T 7 w«uu« 

J»oper fluidity can be maintained, for example, by the use of a cXS^ |2L "S 
the maintenance of the required particle size in ih. M „ „r ! lecithin, by 

chloride. Preferably th* fi,™,,L: r • . . oiau v» «>r example, sugars or sodium 
.bsorpuon TSttZttTg?^* 
gelatin Phanuaceuticd forms suitable for injectable use may be delivered^ Z, 

Sterile injectable solutions are prepared bv incomn™«n„ «k 
require, amount in the w^U^JS^S SSSSt »*• 

which con,,, the basic disJUhm -^^^£^^5^ 
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, k^'cucu memoas or preparation are vacuum drvino or j • * 

previously sterile-filtered solution of th» „ • T ^ 8 or "w-diymg of a 

ingredients. Ingredient P lus «V additional desired 

i 

in hard o, soft shell gelatin canal .It 1Z k ° r " "** ta « nclos «' 

ir.corpora.ed direcUy U TeC'of ^ 2 ■"V** * " * 

active compound may be incomr™.^ """Pcuhc administration, the 

tablets. bn£, SS. iZS'S.rtr r 4 10 "» *- 

Soch compositions and SZlta?!? »T f 

compound. The Dercentaae of 1 /o by WB| 8 ht of active 

-J? and ma, co= ^Z^t^ZT^ 77' * 
The amount of active ; 0 of Vfei ^ A of me "n»t. 

snmcien tta ,aLr ta tdr^o: n oSr Mlly *** ^ b 

shellac, angar or bod, A «1^S? ' " " m > <" ^ 

as cherry or orange flavour Of course am, m *> • i 7 y flavouring such 
fom, cWm u v ur courae » any material used in preparing any dosaee unit 

form should be phannaceutically pure and substantia-N, „L ♦ - J g 
employed. In addition, the active LnZZJSri m ^ B T^ n0n * t0Xlc » *e amounts 



SSr — =i = ass 
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Aqueous suspensions suitable for oral use can be made by disoersin* the fWiv * -a a 
active cogent in water with viscous material, such as nl^X^l ^ 
methylcellulose, sodium carboxymethylcellulose, or other well knowTsus^ agenL 



Pharmaceutically 



35 



incn.pu.Ue wtti, the active ingredient, use thereof in the therapeutic com " irt ™ 



Also included arc solid form preparations that are intended to be converted, shortly before 
use, to hqurd form preparations for oral admimstmtion. Such liquid formV tal^e 

S^TTT? • flaV0UrS • SBbilisers ' buffere ' """'^ ""I natural sweeten 

dtspeisants, thickeners, solubilising agents, and the like. sweeteners, 

L° 'EST*??" * "* C0raP0 "" d5 aCCOrdi °« to "» -W 

be formulated as otntments, creams or lotiona, or as » transdermal patch. Ointments and 

creams may fo, example, be formulated with art aqueous or o0y base with Z5ta3 

su,tebte tirtekemng and/or gelling agent, Lotions may be formulated whh an ^Tus or 

otiy ba* and wtll ,„ genend also contein one or more emulsHytog agents, LiluZ 

agents, dtspersmg agents, suspending agents, thickening agents, or colouring agenT 

Fomtulations suitable for topical administiatiod in the mouth include lozenges comprising 
acttve agent at a flavoured tase, usually sucrcse and acacia or IntgaLh-ZtiZ 
compnsmg the active ingredient in an inert b*e such as gelatin and gl^Tn orTul» 
and acaca; and moutitwashes comprising fte active ingredient in a suited ZuZZ* 

Solutions or suspensions are applied directly to the nasal cavity by convention^ means 
for ewmple wrth a dropper, pipette or sprey. The fomruUtions Ly be SeTtoXTe 

XtlTiT- h ^ ° f ' *W « *"* ** 4 be echoed "I 

pa tent admtnistenng an apprapnate, predetermined volume of the solution or susoenstaL 
In the ease of a spray, «. may be achieved for example by nreans of a SSTZZS 
spnty pump. To tmprove nasd delivesy and retention the ctmpoundstSTTlht 
mvention ma, be e„cap»uateo with cyclodextrins, or touted IS 
expected to enhance delivery and retention in the nasal mucosa * 
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Admimstrauon to the respiratory tract may also be achieved by means of an aerosol 
formulate m which the active ingredient is provided in a pressurised pal wL" sXbl 
mam such as a chlorofluorocarbon (CFC) for example dldO^l^^ 
^chlorofluoromethane, or dichlorotetrafluoroethane, carbon iioxide, JISS? 
The aerosol may conveniently also contain a surfactant such as lecithin The do ^0^ 
may be controlled by provision of a metered valve. ^ g 

Alternatively the active ingredients may be provided in the form of a dry powder for 
example a powder mix of the compound in a suitable powder base such « uLZ £rch 
starch denvahves such as hydroxypropylmethyl cellulose and po^ZZ^t 
PVP). Convemently the powder carrier will form a gel in the nJ^KE 
composmon may be presented in unit dose form for example in capsules « cSR 

hi formulations intended for administration to the respiratory tract, including intranasal 

oZo£?\T compounc ! 8eneraIly have a «" * ** 

order of 5 to 10 m.crons or less. Such a particle size may be obtained by means ZZX 
the art, for example by micronisation. 

b!^^ * mmi " hm ,o susutod reiM » «*■*• « - v 

Tte pharmaceutical preparations art preferably to unit dosage forms, to such form the 

component TTre un,t dosage form ea„ be a paekaged preparation, the package crmtafotou 
dtscrete quantities of preparation, such as paekerad mm. capsules, aid pTwueTiHals 
or an^Also, the unit dosage form can be a capsule, tablet, c, he V o7toZ " ,*ff 
or it can be the appropriate number of any of these in packaged form. 

It is especially advantageous to formulate parenteral compositions in dosage unit form for 
ease of adnuntstration and uniformity of dosage. Dosage unit form as " 
phvsrcan, dtscrete units suited a, unitary dosages for the subjects to be treaW eTchlh 
conratnrng , prcdetennined quantity of active material emulated to pK^ettTdttad 
therapeutic effect in association with the required pharmaceuti^Lt n. 

*T f0n,B ° f ^ - «— b^td dime"; 
dependent on (a) the unrque chraacteristics of the active material and foe particute 

therapeutic effect to be achieve* and (b) foe limitations inherent in thHf or 
compoundtng such an active materral fo, foe tieatment of disease to living subject hTvinn 
a d,seased condition i„ bodily healfo is impaired as herein disclZ to S ' 
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Experimental n», a 
'H NMR spectra w 
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specie, Spectre were to7^ m , 3 °° 

the residual solvent peak as a reference Chanel ?iT ^ " 4 " DMS0 usi " g 

QMta* No. 9385). Analyucal HPLC was carried out using a Waters 600 Pump wl« 

717 Autosarapler and a Waters 490E UV detector. Preparative HPT rlT" 

using a Gilson 322 pump with a Gil™ ?m r "Tv rrcparatlve ^ *« <»med out 

Rntk hot r 7 , 215 J,qu,d 4,1(1 a HP1 100 PDA detector 

Both HPLC systems employed Phenomonev c*n\ . . aetecxor. 

acetonitrile containing 0 06% TP a • T ® ,UmnS USlng either a«tonitrile or 
wa.ir.ie comaimng 0.06 /o TFA in water or water containing 0. 1 % TFA. 



Method A 



30 



35 



One equivalent of an appropriate keto-acid of formula II is reacts «m. - , 
equivalents of an appropriate diamine of the gene^l fora^ 3 

solvent If no precipitate form, fo. mtraa ftora ™ 

recced -P^^«-J^~^- "* — 

Compound 1 

Compound , ^ prepared mhlg MeAod A employing 2^„lo ro benzoy,)bena,ic acid 




5 
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and ethylene diamine. 
'H NMR (300MHz. C 



R4 /m im n oi n *\e * v ' " 3 *° v* 1 ' M >> *W-3.6S (m, H), 3.76- 

MS m/z 285 (fM+H*) 



Compound 2 




H NMR (300MHz, CDCI 3 ) 8 1.48-1.62 (m, 2H), 2.83-2.96 (m 1H) 2 97-3 13 (m 2Ftt 
MS ra/z ([M+H*J 299 



Compound 7 




'H NMR 



MSm/z([M+H*]313 
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5 Method B 



10 



15 



Two equivalents of diisopropylefcylamine or triethylamine are added to one equivalent of 
compound of formula HI in THF at 0°C. An acid chloride, or othe a^ati~ £ 
added to the mature and the reaction monitored by HPLC. When the reaction^cS'ete 
the reaction ,s quenched with water and the product extracted into EtOA Mta S ! 
subsequently washed with a 1 :1 solution of sat. NH4CI , rwater Tr^L pA. 
andsatNa 2 C0 3( , q , The EtOAc was dried (Na^ 

or purified by flash chromato - phy ^ 



Method C 



20 



One equivalent of the appropriate compound of formula III is reacted with one equivalent 
of the appropriate acid chloride in xylene at 120«C for l-24h. The reaction iX lowed 

plTp^str d te f,, T d °* d r rr ised from - 

P^pitate ,s formed the reaction ,s punfied using flash chromatography or preparative 



Method D 



«f1Z\ di n mS ^ bC Fepared t0 * e P roce ^ outlined in Kruse L I 

et. al, J. Med. Chem. 1990, 33, 781-789. 

30 c A hl P oZn te k ?," aCi<1 (2 eqUiValentS) ^ N'^tuted diarnine(l equivalent) i 

? mWtUre 15 refluxed 1X0111 no is seen to separate fl- 

8h0 after which t .me me solvent is then distilled off and the residue cooled. The Sue s 
purified using flash chromatography or preparative HPLC. 



35 Method E 



One equivalent of the appropriate compound of formula III is reacted with one equivalent 
of the appropriate isocyanate or isothiocyanate in THF or xvlene «t « Z qU,VaiCnt 
from ic\ \?(\or ft,- 1 tAu ti xylene at a temperature ranging 

from 20-120 C for l-24h. The reaction is then allowed to cool and the product filtered 
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washed and recrystallised from an appropriate solvent. If no precipitate was formed the 
reaction was purified using flash chromatography or preparative HPLC 



Compound 12 



10 




12 ^ PrePared USi " 8 MCth0d ° USing Com P ound 1 ™ d 4-fluorobenzoyl 

«HNMB l (J 00MHz CDCU) 5 3.22-3.34 (m, 1H), 3.73-3.82 (m, 1H), 3.91-4.03 (m, 1H), 

7 2? ™ " 7 * 13 (m ' 2H) ' 717 <* J 7 8 Hz > 2H >> 7 ' 33 < d . J ™ Hz, 2H), 7.43- 

7.52 (m, 2H), 7.54-7.65 (m, 2H), 7.84-7.90 (m, 1H), 8.00-8.06 (m, 1H) 

MS m/z 407 ([M+H*] 
15 Compound 13 




20 



^^^Z P 7^^i^^ C ™* Com P ound 1 ^ benzoyl chloride. 



7 6H ^ S J ° * ^™ » ' « Hz, 2H), 7^;^ 
7.61 (m, 2H), 7.85-7.88 (m, 1H), 8.04-8.07 (m, 1H). 
MS m/z 389 ([M+H + J 



Compound 23 
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SZSSZST Meth ° d D 2 ^^~c acid a^ 

7.66-7.73 (», 2H), 7.81-7.86 (m, !H) % ' (m ' 8H) ' 7 ^ 7A6 (m " 

MS m/z ([M+H + J 375 

10 Compound 34 



15 



20 




SKlT ™ ^ ° «" 2 ^» c acid a„d N-benzyl 



'H NMR (300MHz, CDCli) 8 2.99 (d, Jab 13Hz, 1H) 3 10-3 29 < m ™ z aa , 



MS m/z ([M+H + ] 341 
Compound 2J 




« £E22T ^ " Si " 8 Meth0 " ° *" ^^"^ - - N-be^yl 



H NMR (300MHz, CDC1 5 ) 8 2.36 (a, 3H), 3.00 (d, J*. 13Hz lm 3 . . T » / ™ 
3 45 (d, J M 13Hz, IH), 3.86-3.98 (m, IH) 7.08-7 M fa ,» 7 U72 . « 

7.44 (m, 7H). 7.63-7.69 fa, 2H), 7.81-7.86 (m, IH) * ™ °* ^ 
30 MS m/z ([M+H*] 355 
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Comoound 106 



5 



Compound 106 was prepared using Method A employing 3-bromo-(4- 
chlorobenzoyObenzoic acid and ethylene diamine 



10 MS m/z ([M+HJ+) 365 



Compound 1 m 



20 



25 



30 



35 



Compound 1 07 was prepared using Method A employing 4-bromo-f 4- 
15 chlorobenzoyI)benzoic acid and ethylene diamine ( 

Method F 

Two equivalents of boronic acid or ester, five equivalents of Na,CO, anrf n»Ho,r 
charcoal (catalytic) or 0, equivalents of [PdC l^S K P **" " 
(diphenylphosphino) fenocenejpalladium (II) dichloromethane adduct) are added to the 
appropnate bromo-substituted compound of formula III in DME/H20 (93 7) ^e 

Method G 

Three equivalents of boronic acid or ester, six equivalents of K,CO, ,„H nt , 
«Wds(rtph.ynylphosphinc)palladium are ddTtclTlS £ °' 3 T " ° f 
com^und of formui. ,„ i„ ttloene . ne ^ 0 Sc SSfST - 

«cd S^o t "* CHiCl! - 4 WaShed "» — ■ Tie Cwife ™ 

dried (Na 2 SO<) and evaporated in vacuo to jive a solid or oilv resid,,. -J . 
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Method H 



10 



15 



and allowed to „ann to room tempLu* for be£ee„2 M .£ " SUmd 

material has been consumed The v wl " ch time ,he s, a"ing 

extraered wirh CH^h 0x7'-^ ^on„ subsequently diluted with water and 

(3x) and wS L^ CH f 2 ~»* " Washed «» IN >*» 

case of aeldie m££ZETS27 *" "? ^ " ^ h *• 
P«Ht, is improved «^e product, «he erode 

earbonate resin (MP-CarboLe ^e,)!^ ^575^5^"*!? "* ° f ' 

(MgSO,) and me solvent evaporated i™cuo tL^ W ? * " <Wed 
pueifted bv flaah ebrruna.Jpbv ^ 




20 



25 



30 



4°:;™:: prcparcd using Method f <~ 1 * - 

(dd, J 8.1, 0.6 Hz, 4H) ^ ^' 39 " 7 45 (m ' 3H) * 7 65 - 7 71 < m > 3H), 7.82 

MS m/z ([M+HJ+) 375 

Compound 1 19 

1 

SCmo IcT " " StoS MMh0d ° «»»— » « - - 



NMR 



35 



2H), 2.59 (t, J 7 8 Hz. 2H> 3 12 ,:>7(in * 3H) » 1 ^8-1 .56 (m, 

MS m/z([M+H]+)341 



Method I 



A mixture of an appropriate carboxylic acid flea) and TFFU /i a. ^ 

anhydrous DMF (0.25M) and DEA fl w T. a (3<3eq) Was sus P en ded in 

40 45'C for 30 m i, T*j£^ dded to tnl' ^ WaS b - d * 

oiuuon was added to the appropriate compound of Formula in 



10 



15 



25 



30 
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2S^?TrM h , eated 3t 45 ° C f ° r H dayS> ^ reaCti0n raixture transferred 

d«c add Pn lT sat N H rn ^ ^ ^ phaSe Was washed ^ ION 

citric acid (2mL), sat. NaHC0 3 (aq) (2mL) and evaporated to dryness. The residue was 

Kasr over snjca ' using oa% meth ™ 



Method J 



This method is an adaptation of the method described by Coperet, C et al J Ore Ch* m 
1998, 63 1740-1741. 30% Hydrogen peroxide (,0e q ) was added* a t£^5£^ 
appropnate compound of Formula I or Formula III (leq) and trioxorhenium 2.5molo/o in 

ov^Sh 1 T„°, y u r ° gen PCr ° Xide S ° ,Uti0n) at rt - ^ mixture ^ birred 
ST a f WM dilUted ^ Water stirred * father 

vil f } ' , ? ? eXtraCtS W6re drfed and *" solvent eva P°^ "-vacuo 
eVuuta h ^ PUrified by c ^ stallisatio » °' chromatography as 



20 Method K 



An appropriate substrate of Formula I, wherein R 2 = 6-fluoronicotinoyl or 6- 
chloronicotmoyl, was produced using Method H. To this substrate was added an excess of 
an appropriate amine. In a suitable solvent, such as THF or ethanol, the mixture was 
heated in a sealed vessel to approximately I50'C for 1-5 h (or 60"C for 72h in the case 
where the nucleophile was hydrazine). After this time the solvent was evaporated and the 
residue purified using flash chromatography or preparative HPLC. 



Method L 



35 



A suitable phenolic compound of formula III was acylated according to Method H Ester 
hydrolysis was then effected by dissolving the product in a minima, volume ofmethto 

ItTlTj" 'I?** ° f IM T H ^ at ambient tCm ~ ™« -action 
mixture was then acidified, extracted with dichloromethane and purified by flash 

chromatography to yield a phenolic compound of formula I. 

L f , d w rcd ' ?! nVen : 0n i 0f M > P heno1 to a ^er was then performed using standard 

£25.^? 'I u SUCh " d6SCribed in Vo ^' s T ^book of Pra^a. 

Organic Chemistry by B. S. Fumiss et al., Harlow, Lo ngma n Scientific & Technical 1 989 
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20 



25 



or Mitsunobu, 0. Synthesis 1981, 1. The crude products were subsequently purified using 
flash chromatography or preparative HPLC. "fusing 

Compound 239 




Compound 239 was prepared from 9b-(4.hydroxyphenyl).l,2,3,9b.tetrahydroimidazop 1- 
a^omdol-S-one using Method L. The tetrahydroimidazoisoindolone was bis-acylated 
with 4-fluorobenzoyl chloride according to Method H and the resulting phenolic ester 
1 0 function was converted to a phenol by basic hydrolysis. The product was then treated with 
chloroaceton.tr.le and K 2 C0 3 in acetone and heated to reflux for 30h to yield phenyl ether 
compound 239. 

'H NMR (300 MHz, d6-acetone) 5 3.28-3.38 (m, 1H), 3.91-3.97 (m, 1H), 4.09-4 27 (m 
15 2H), 5.12 2H), 7.08 (d, J 9.0 Hz, 2H), 7.17-7.26 (m, 2H), 7.30 d, J 9.0 Hz, 2H) it 
7.71 (m, 4H), 7.79-7.82 (m, 1H), 8.05-8.08 (m, 1H). 



Method M 



Tins method mvolves nucleophilic displacement of R 2 when it represents 2-haloethanoyI 
A solution or suspension of an appropriate compound of Formula I (R2=COCH2Br) (lea) 
and an appropriate amine (3eq) were allow to stand at room temperature for 3 days The 
mixture was allowed to evaporate to dryness, the residue lyophilised from' 30% 
acetomtnle/water and the resultant crude product purified by preparative HPLC 



Method N 



This method was used to prepare compound 153. 




r 
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< 

■ 

Aluminium chloride (2.88mon was „ j 

anhydride (Ulrno,, L c W I£" 2 > m RT TLT** " 3,4Wri<Iine 
heated to l?n°r f«r «, xu ■ ^ 1 ' 0 glve 811 oran 8 e suspens on and 

tended in water ^A^^JX^^SS I*" 

solution was filtered, aeidified to pH = 3 1 with 2N HCI ™ ^ ^ 

filtered end refiuxed with ethatolp.) K ^ ZSLl^'T **"^ ™ 

ethano, ^^Corrrpo^r^^C "~ 



20 'H-NMR 



25 



1HX 3.83 (m, 1H), 7.36 (d, 8.8 Hz, 2m 7 63 7 III kL 2m , ii (m ' 

■* S.64 (d, , ,, „, 1H) . ,,, « ^f^^*^ ' ^ 

Sow bOV !, , ! eSWibed m ?" , ° ds . werc "* 10 ^ *• """Pounds described to trt.es , ,„ 3 
below. All compounds depicted in the tables were obtained The tmhi„ JT 7 
compound re f.rence number, structure, observed mass ( oTSculaM td me m 2d 
used ,o make the compound (based on corresponding* Ued ZSJ ££r£! 
observed mass for the two compound, ^ with . tas n0( ^ ^J™"*™ 11 * ^ 
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Table 1 : Compounds of Formula III (Intermediates). 
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Table 2: Compounds of the Invention (Formula I where A is Aryl) 
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Structure 
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No. 



Structure 



m/i 
M+H* 



Mtd 



No. 



Structure 



f& IMtdl 
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No. 



Structure 'nJ'&IMtd 



180 



ci 




448 E 



No. 



185 



Structure 



mfi 



Mtd 



CI 



=\ 0 




N 



394 



H 



181 



ci 




P |434| E 1 1186 




463 H 



182 




P 14141 E 



187 




0 497 H 



CI 



=\ 0. o- 



183 




ci 



380 H 188 




410 H 
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No. 



Structure 



ci 



229 




5\ 



A IM,d 



401 I 



ci 



230 



231 



232 



233 




390 H 




No. 



234 



Structure 




453 



235 



391 H 




Mtd 



H 



479 H 




236 




387 H 



417 H 




325 H 



237 




=K N 



511 H 



238 




Nr'X.D 447 L 
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No. 



Structure 



m/z 
M+H 4 



Mtd 



No. 



267 /== 




443 L 



272 



Structure 



A |Mtd 




439 M 
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1 dirUCiUr€ 


I m/i 


» Mta 


No. 


Structure 


1 m/« 


♦ MM 


296 


CI 


469 


M 


301 


i ° 


492 


M 


297 


0 


475 


M 


302 


0 


425 


M 


298 

u 


0 


408: 


M 


303 

u 


)=\ °w s ~0 

a? 1 

o 1 


'437 


M 

u 


299 


CI N=v 

CQ 

0 


436 


M 


304 




467 


H 




a 














300 


475 


M 


305 


F F 1 


375 


H 
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No. 



Structure 



m/z 
M*H* 



Mtd 



325 




407 



No. 



Structure 



H 330 




424 H 



326 




331 




327 




395 H 



332 



328 




429 H 




„0 1 486 1 H 



329 




439 H 



333 




461 



334 




H 



396 



H 
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Table 3: Compounds of the Invention (Formula I where A is Heteroaryl) 
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No. 



Structure 
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No. 



Structure 
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420 
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408 H 



422 




422 H 



423 
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Structure 


1 m/t 


. Mtd 




1 0 
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H 








463 
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0 
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1 

H 

y 




CI 








o 1 






464 


440 


H 




Co*} 






465 


CI 

o 


487 


H 



No. 


Structure 


m/t 
M+M' 


► Mtd 
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Structure 
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Structure 
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Method O: Separation of Stereoisomers by Chiral Chromatography 

5 Selected compounds of the invention may be separated into single stereoisomers by HPLC 
using chromatographic columns with a chiral stationary phase. For example, the 
following racemic compounds were separated into enantiomers under the conditions 
detailed below. 

1 0 Column: Chirex 301 4 (Chirex (S> VAL and (R>NEA)) 250 x 1 0.0mm 
Detector wavelength: 220nm 

Separation of Compound 12 
Mobile Phase A: Hexane 
1 S Mobile Phase B: Isopropanol 
Flow Rate: 4mL/min 

Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B 
Run Time: 20mins 

■ 

Column Temperature: 35°C 
20 Injection Volume: 20\x\ 

Separation of Compound 1 88 
Mobile Phase A: Hexane 
Mobile Phase B: Isopropanol 
25 Flow Rate: 4mL/min 

Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B 
Run Time: 26mins 
Column Temperature: 35°C 
Injection Volume: 15jil 

30 

Separation of Compound 306 
Mobile Phase A: Hexane 
Mobile Phase B: Ethanol 
Flow Rate: 4mL/min 
35 Column Temperature: 25°C 
Injection Volume: 20^1 

Gradient Timetable: 
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Time (min) 


% Mobile 




Phase B 


0 


5 


15 


25 


15 


25 


17 


5 




5 



Separation of Compound 336 
Mobile Phase A: Hexane 
Mobile Phase B: Isopropanol 
5 Flow Rate: 4rnL/min 

Isocratic Elution: 93% Mobile Phase A, 7% Mobile Phase B 
Run Time: 50mins 
Column Temperature: 35°C 
Injection Volume: 25^1 

10 

Separation of Compound 352 
Mobile Phase A: Hexane 
Mobile Phase B: Ethanol 
Flow Rate: 4mL/min 
1 5 Column Temperature; 25°C 
Injection Volume: 15jxl 

Gradient Timetable: 



Time (min) 


% Mobile 
Phase B 


0 


15 


15 


20 


23 


20 


24 


15 


29 | 15 



Separation of Compound 363 
Mobile Phase A: Hexane 
Mobile Phase B: Isopropanol 
Flow Rate: 4mL/min 
25 Column Temperature: 50°C 
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Injection Volume: 15^1 
Gradient Timetable: 



Time (min) 


% Mobile 




Phase B 


0 


17 


25 


35 


26 


17 


31 


17 



5 



Separation of Compound 368 
Mobile Phase A: Hexane 
Mobile Phase B: Ethanol 
Flow Rate: 4mL/min 
10 Column Temperature: 25°C 
Injection Volume: 15^il 



Gradient Timetable: 



Time (min) 


% Mobile 




Phase B 


0 


5 


15 


25 


24 


25 


25 


5 


30 


5 



15 

Separation of Compound 381 
Mobile Phase A: Hexane 
Mobile Phase B: Ethanol 
Flow Rate: 4mL/min 
20 Column Temperature: 30°C 
Injection Volume: 20^1 

Gradient Timetable: 



1 Time(min)~ % Mobile 
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Phase B 


0 


3 


15 


20 


24 


20 


25 


3 


30 


3 



Separation of Compound 414 
Mobile Phase A: Hexane 
Mobile Phase B: Ethanol 
5 Flow Rate: 4mL/min 

Isocratic Elution: 92% Mobile Phase A, 8% Mobile Phase B 
Run Time: 25mins 
Column Temperature: 40°C 
Injection Volume: 20{xl 

D 

Table 4: Separation of Enantiomers Using Chirex 3014 Column 




15 



Column: Chiracel OD-H (250 mm x 4.6 mm) 
Isocratic Elution: hexane:ethanol (70:30) 
Detector wavelength: 254 nm 
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Flow rate: 0.7ral/min 

Injection Volume: 20ul 
Column Temperature: 25°C 



5 Table 5: Separation of Enantiomers Using Chiracei OD-H Column 




Method P: Resolution of Compounds of Type III by Diastereomeric Salt Formation 

10 A mixture of Compound 153 (1.0 g, 3.5 mmol) and (R)-(-)-l,P-Binaph m yl-2,2'-diyl 
hydrogen phosphate (0.85 g, 2.44 mmol, 0.7 eq) in ethanol (90 ml) was refluxed until a 
clear solution was formed. After 15 minutes, the mixture was allowed to cool to room 
temperature for lh and then continued stirring under ice cooling for 1.5h. The white 
crystalline salt was filtered, rinsed with ethanol (5 ml) and dried under suction for 30 

1 5 minutes to yield 1 .09g of salt. 

The white salt was suspended in water (25 ml) and basified with 10% NaOH solution (0.7 
ml) to pH II . The aqueous phase was extracted with ethyl acetate (1 00 ml then 2 x 75 ml). 
The combined organic extracts were washed with saturated NaCI solution, dried (MgS0 4 ) 
20 and concentrated to yield Compound 1 53B (0.49 g) as a white powder. 

The (RH-M.r-Binaphthyl-2,2'-diyl hydrogen phosphate was recovered from the 
acidified aqueous layer (pH 2) by extraction with ethyl acetate (2 x 100 ml). The 
combined organic phases were washed with saturated NaCI solution, dried (MgSO«) and 
25 concentrated to afford a white powder (0.54 g). 

RSV Antiviral Assays 

Method Q: RSV Antiviral Assay Protocol 

30 

Compounds of the invention were tested for their antiviral activity against respiratory 
syncytial virus. Cytopathic effect (CPE) assays were performed essentially as described in 



WO 211(15/(16 1513 



PCT/AU2(MM/(»OI8J» 



-95- 



the literature (see for example Watanabe et al, J. Virological Methods, 1994, 48, 257). 
Serial dilutions of the test compounds were made in assay medium. HEp2 cells (1.0 x 10 4 
cells/well) were infected with RSV at a low multiplicity of infection (e.g. RSV A2 at an 
moi of 0.01) and 100 uL added to cultures assessing antiviral activity and cells without 
5 virus added to those assessing compound cytotoxicity. Assays were incubated for 
approximately 5 days at 37°C in a 5% CO2 atmosphere. The extent of CPE was 
determined via metabolism of the vital dye 3<4,5-dimethylthiaxol-2-yl)-2,5- 
diphenyltetrazolium bromide (MTT). A 3 mg/ml stock of MTT was made in assay 
medium and 100 uL added to each well, taking the final MTT concentration to 1 mg/ml. 
10 After 2 hours incubation at 37°C, the media-MTT solution was removed and 200 uL of 
isopropanol was added to dissolve the vital dye crystals. Plates were shaken and the 
absorbance read at 540 nm. The compound concentrations that inhibited CPE by 50% 
(EC50) and developed cytotoxicity (CC50) were calculated using an Excel curve fitting 
program. 

15 

Representative data for compounds of the invention against RSV A2 is show in Tables 6- 
8 where EC50 values lie in the ranges A: <100 ng/ml, B: 100-250 ng/ml and C: 250-1000 
ng/ml. 

20 Table 6: RSV A2 Antiviral Data for Compounds of Table 2 



Cpd No. 


Activity 
Range 




Cpd No. 


I Activity 
Range 


12 


B 




200 


A 


66 


B 




201 


C 


82 


C 




203 


C 


85 


B 




205 


A 


86 


B 




211 


C 


87 


B 




214 


c 


88 


A 




216 


c 


117 


C 




I 217 


B 


144 


B 




218 


I C 


178 


C 




219 


A 


179 


C 




224 


A 


180 


C 




227 


C I 


183 


B 




228 


c 


184 


A 




230 


A 


188 


C 




231 


C 


190 


C 




232 ' 


C 


191 


A 




234 


A 


192 


C 




235 


B 


199 


C 




236 | 


B I 
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Cpd No. 


I Af*fi\/it\/ 


Panna 
l r\ci nun 


237 


I n 


238 


I R 


239 

W W 


! D 


242 


T R 


243 




24 S 


! P ! 


r 250 


! P 


1 260 


r r 

I D 


281 


I R 


! 262 


D 


! 263 


R 
D 


r 264 I 




I 265 


P 


266 I 




267 


A 


268 


C 


299 


C 


303 


C 


304 


C 


305 


C 


306 


A 


307 


B 


I 308 


B 



Cpd No. 


I Activity I 
Range 


309 


I c 


310 


C 


311 


B 


312 


C 


314 


B 


316 


A 


319 


C 


4fe mw*. am*. 

320 


c 


323 


c 


324 


B 


325 


A 






327 


B 


328 


B 


329 


B 


330 


B 


331 


C 


332 


A 


333 


A 


334 


B 


335 


A 



Table 7: RSV A2 Antiviral Data for Compounds of Table 3 



Cpd No. 


j Activity 
Range 


336 


B 


344 


C 


351 


C 


352 


B 


358 1 


B 


360 


C 


361 1 


B 


363 


A 


364 


C 


366 


A 


367 


C 


368 1 


A 



Cpd No. 


J Activity 
Ranee 


369 


B 


370 


C 


371 


C 


372 


C 


377 


A 


379 


B 


381 


A 


382 


C 


385 


A 


386 


B 


387 


B 


1 391 j 


A 
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Table 8: RSV A2 Antiviral Data for Compounds of Tables 4 and 5 (the B enantiomer) 





Activity 


Cpd No. 


Range 


12B 


A 


188B 


B 


306B 


A 


336B 


A 


352B 


A 


363B 


A 


368B 


A 


381B 


A 


414B 


A 



Method R: RSV Fusion Assay 

Selected compounds of the invention were tested for their ability to inhibit the essential 
fusion processes of the respiratory syncytial virus. 



Generation of RS V-F constructs 

Single-stranded synthetic DNA oligonucleotides encoding the portions of RSV A2 F 
glycoprotein incorporating optimal codons and without potential poly(A) addition or 
splice sites were generated synthetically (Mason et al, WO0242326). A membrane- 
anchored full-length F was generated essentially according to the method described 
therein and in Morton et al, Virology, 2003, 3JL 275. 

Syncytium formation assay 

Fusion activity of the RSV-F constructs was measured in 293 cells essentially according to 
the method described in Morton et al, Virology, 2003, 211, 275. For example: cells in six 
well plates at approximately 80% confluency were transfected by adding plasmid DNA (2 
ug/well) carrying the constructs of interest in CaP0 4 solution for 4 hours. After glycerol 
shock and wash, the transfected cells were trypsinized and 1.5 x 10 4 cells/well added to 
96-well plates containing half-log serial dilutions of the test compound. Syncytium 
formation was evaluated by visual inspection and quantified at 48 hours post-transfection 
by addition of 20 uL of CellTiter 96 One Solution (Promega) followed by incubation for 4 
hours at 37°C. The colour reaction was then stopped by addition of 25 uL 10% SDS to 
each well and absorbance measured at 492 nm. The compound concentration that reduced 
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absorbance relative to untreated control cultures by 50% (EC50) was calculated usine an 
Excel curve fitting program. 



Representative data for compounds of the invention is show in Table 9 where EC50 values 
5 he in the ranges A: < 750 ng/ml, B: 750- 1 500 ng/ml and C: 1 500-2250 ng/ml. 

Table 9: RSV Fusion Assay Data 



15 



25 



Compound 




Number 


RSV Fusion Assay EC50 


12 


C 


16 


B 


66 


B 


336 


A 



1 0 Method S: RSV Cotton Rat Model 



The cotton rat model was performed essentially as described in the literature (Wyde et al 
Antiviral Res. 2003, 60, 221). Briefly, cotton rats weighing 50-100 g were lightly 
anesthetized with isoflurane and dosed orally with 100 mg/kg/day of compound or vehicle 
control. Viral infection followed 2 hours post-treatment in similarly anesthetized rats by 
intranasal instillation with approximately 1000 TCID50 of RSV A2 per animal. Four days 
after virus inoculation, each cotton rat was sacrificed and their lungs removed and RSV 
titres determined by plaque assay. 



20 Table 10: RSV Cotton Rat Model Data 



Compound Number 


% Reduction of virus 




Control 


352 


68 


306 


72 


336 


96 



Method T: RSV Balb/c Mouse Model 

The mouse model was performed essentially as described by Cianci et al (Antimicrobial 
Agents art Chemotherapy. 2004, 48, 413). Briefly, eight week old female Balb/c mice 
were weighed, anesthetized intraperitoneally with Avertin™ and compound or vehicle 
administered orally 6 hours preinfection. Mice were inoculated intranasally with 
approximately 10000 TCID50 RSV A2 per animal. Three days after virus inoculation, 
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each mouse was sacrificed and their lungs removed and RSV titres determined by plaque 
assay. 

Table 11: RSV Balb/c Mouse Model Data 



Compound Number 


% reduction of virus 
control 


336 


80 



It would be appreciated by a person skilled in the art the numerous variations and/or 
modifications may be made to the invention as shown the specific embodiments without 
departing from the spirit or scope of the invention as broadly described. The present 
embodiments are, therefore, to be considered in all respects as illustrative and not 
restrictive. 



Throughout this specification and the claims which follow, unless the context requires 
otherwise, the word "comprise", and variations such as "comprises" and "comprising", 
will be understood to imply the inclusion of a stated integer or step or group of integers or 
steps but not the exclusion of any other integer or step or group of integers or steps. 

The reference to any prior art in this specification is not, and should not be taken as an 
acknowledgment or any form or suggestion that that prior art forms part of the common 
general knowledge in Australia. 



